. The alleles of Vrn-A1, Vrn-B1, Vrn-D1 and Ppd-D1 and the parameter values of APSIM-Wheat phenology model for main Australian wheat varieties, and other commercial spring wheat releases. a and v indicated the spring and winter alleles of VRN1 genes, respectively. a and b indicated the insensitive and sensitive alleles of PPD1 gene, respectively. The line-specific parameters include vernalization sensitivity ( ) and photoperiod sensitivity ( ), and target thermal time from floral initiation to flowering ( , ). Values of the original APSIM phenology model (APSIM-Wheat-O) and the modified APSIM phenology model (APSIM-Wheat-M) are fitted with calibration and validation datasets together. and in the gene-based model (APSIM-Wheat-G) are calculated from the alleles of VRN1 and PPD1 genes with gene model, and , in APSIM-Wheat-G is a line-specific parameter and fitted with calibration dataset.
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